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A previous survey on algebraic matroids appeared in the proceedings of a confer- 
ence in Montreal [S]. Therefore, I will not enter into details which can be found in that 
article. I will make the references up to date and concentrate on the development after 
1986 in this exposition. 
The main examples of algebraic matroids come from: 
(i) linear dependence over fields and skew-fields, 
(ii) algebraic dependence over fields, 
(iii) p-independence from inseparable algebraic extensions of exponent 1. 
The last mentioned class of matroids was discovered by Teichmiiller. It was also 
studied by MacLane [12], by Pickert [13] and by me [ll]. I will not say more about 
this class here. Rather, I will concentrate myself on the second class. 
In what follows, F denotes a fixed field and x,y, z algebraically independent 
transcendentals over F. 
I would like to mention some algebraic representations of the non-Fan0 matroid 
(Fig. 1). In the representation of Fig.1 the field F does not matter. But if we replace 
xy, xz, etc., by, respectively, x + y, x + z, etc., we will get another representation of the 
non-Fan0 matroid only if the characteristic of F is distinct from 2. There are many 
more possibilities if we use the composition of a commutative algebraic group. In fact, 
there is a proof by Evans and Hrushovski [3] showing that these are all possibilities. 
The algebraic representations of the Fano matroid follow similarly except that the 
characteristic of F has to be 2 (which I proved in 1985). 
Another interesting example is the non-Pappus matroid. I have found an algebraic 
(p-polynomial) representation over GF(p’) for every prime p. In [9] I could prove that 
these representations were contained in algebraic (p-polynomial) representations of 
non-Pappian projective geometries. The coordinatizing skew-fields of these projective 
geometries were determined explicitly (quotients of a special type of Ore rings). My 
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Fig. 1. Fig. 2. 
paper [9] was published by D. Marcu as his own in Geometriae Dedicata 30 (1989) 
297-303. (See the Editorial statement in Geometriae Dedicata 32 (1989) 253.) 
Algebraic representations of matroids can be embedded in full algebraic matroids. 
The points, lines and planes of a full algebraic matroid are algebraically closed fields of 
transcendence degrees 1,2 and 3, respectively, over F. A full algebraic matroid is not 
a projective geometry because two lines in a plane do not necessarily meet in a point, 
i.e. the geometries are not modular. Dress and Lovasz [2] found a property of these 
geometries, which they call pseudomodularity. Several equivalent characterizations of 
pseudomodular semimodular lattices were given by Bjorner and Lovasz [ 11. A simple 
one is the following. Let a, b, c belong to the lattice and assume that a covers a A c and 
b covers br\c. Then either ar\bAc=ar\b or ar\b covers aAbr\c. 
Pseudomodularity generalizes the Ingleton-Main lemma : Given 3 lines in rank 4 such 
that every couple is coplanar, but all three lines are not coplanar. Then the lines will meet 
in a point. This lemma was useful in proving examples of nonalgebraic matroids 
(Vamos matroid was the first one). In [7] I gave an infinite class of nonalgebraic 
matroids of rank 3. 
Weaker than pseudomodularity but stronger than the Ingleton-Main lemma is the 
series reduction theorem of Dress and Lo&z in [2]. It has been sharpened by 
Hochstattler and Kern [S, Theorem 3.11. 
Another interesting case of intersecting lines was first found by Ash and Rosenthal 
in 1986 when the characteristic of F is 0. Consider the points and lines depicted in 
Fig. 2. 
It is claimed that the lines 1 and m will meet in a point. This was a conjecture in [S]. 
There is a proof for arbitrary F by Evans and Hrushovski [3] using stability theory 
(model theory) and the theory of algebraic groups. 
It could be interesting to know which projective geometries are embedded in full 
algebraic matroids. In [9] I gave a few examples: a simple one is the projective plane 
coordinatized by Q, the set of rational numbers. A less trivial one is the projective 
plane coordinatized by p-polynomials or rather their skew-field of fractions by 
Ore’s construction. Evans and Hrushovski [3] have found all possible skew-fields 
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coordinatizing these projective geometries using stability theory, algebraic groups and 
the theory of elliptic curves. These are: 
(i) if char F=O: Q and Q(e), where FEZ+, 
(ii) if char F = p (a prime) : Q, Q(G), fractions of p-polynomials, and quaternions 
over Q. 
Note that only the last two are noncommutative. 
Open problem. Assume that a finite matroid M is algebraic. Is it true that the dual 
matroid M* is also algebraic? 
References 
Cl1 
PI 
c31 
M 
c51 
C61 
c71 
I81 
c91 
Cl01 
Cl11 
Cl21 
Cl31 
A. Bjorner and L. Lovasz, Pseudomodular lattices and continous matroids, Acta Sci. Math. 51 (1987) 
2955308. 
A. Dress and L. Lovasz, On some combinatorial properties of algebraic matroids, Combinatorics 
7 (1987) 39948. 
D.M. Evans and U. Hrushovski, Projective planes in algebraically closed fields Proc. London Math. 
Sot. (3) 62 (1991) l-24. 
G. Gordon, Algebraic characteristic sets of matroids, J. Comb. Theory Ser. B 44 (1988) 64-74. 
W. Hochstattler and W. Kern, Matroid matching in pseudomodular lattices, Combinatorics 9 (1989) 
145-152. 
M. Lemos, An extension of Lindstrom’s result about characteristic sets of matroids, Discrete Math. 68 
(1988) 85-101. 
B. Lindstrom, A class of non-algebraic matroids of rank three, Geom. Dedicata 23 (1987) 255-258. 
B. Lindstrom, Matroids, algebraic and non-algebraic, in: Deza, Frank1 and Rosenberg, eds., Alge- 
braic, Extremal and Metric Combinatorics 1986 (Cambridge Univ. Press, Cambridge, 1988). 
B. Lindstrom, On p-polynomial representations of projective geometries in algebraic combinatorial 
geometries, Math. Stand. 63 (1988) 36-42. 
B. Lindstrom, Matroids algebraic over F(t) are algebraic over F, Combinatorics 9 (1989) 107-109. 
B. Lindstrom, P-independence implies pseudomodularity, European J. Comb. 11 (1990) 489-490. 
S. MacLane, A lattice formulation for transcendence degrees and p-bases, Duke Math. J. 4 (1938) 
455-468. 
G. Pickert, Zwischenkorperverbande endlicher inseparabler Erweiterungen, Math. Z. 55 (1952) 
355-363. 
